The role of the XBP-1/AGR2 signaling pathway in the regulation of airway Mucin5ac hypersecretion under hypoxia.
Oversecretion of Mucin5ac (MUC5AC), which is primarily synthesized by goblet cells and is the major gel-forming mucin, is a hallmark of various pulmonary inflammatory diseases. Hypoxia is considered a common pathophysiologic feature in various pulmonary inflammatory diseases. It has been suggested that hypoxia-inducible factor 1α (HIF-1α) acts as a key factor in hypoxia-induced MUC5AC hypersecretion; however, the exact mechanisms that maintain the stability of HIF-1α and support oversecretion by airway epithelial cells under hypoxia are still unclear. With immunohistochemistry, we found overexpression of anterior gradient 2 (AGR2) in the bronchial epithelial cells of hypoxia-treated mice. With specific shRNA transduction, AGR2 was demonstrated to be a key factor in MUC5AC hypersecretion in vitro. Additionally, co-immunoprecipitation, cell immunochemistry and confocal microscopy experiments were performed to explore the interaction between HIF-1α and AGR2 during hypoxia-induced MUC5AC hypersecretion in vitro. The results indicated increased binding and intracytoplasmic colocation of HIF-1α and AGR2. Our findings suggest that AGR2 acts as a key regulator in hypoxia-induced airway MUC5AC hypersecretion by increasing the stability of HIF-1α. Additionally, the elevated expression of AGR2 induced by hypoxia in bronchial epithelial cells likely depends on an XBP-1-associated pathway.